Assessment of clinical resolution criteria and response to treatment in sepsis is a complex and unresolved issue. Th e intricate pathophysiology limits our ability to anticipate outcomes and to eff ectively use tools to improve the decision-making process in sepsis. In the previous issue of Critical Care, Póvoa and colleagues [1] provide us clinically relevant data on how we can obtain the best information when using a bio marker to assess clinical response and identify relevant evolution patterns in septic patients.
Assessment of clinical resolution criteria and response to treatment in sepsis is a complex and unresolved issue. Th e intricate pathophysiology limits our ability to anticipate outcomes and to eff ectively use tools to improve the decision-making process in sepsis. In the previous issue of Critical Care, Póvoa and colleagues [1] provide us clinically relevant data on how we can obtain the best information when using a bio marker to assess clinical response and identify relevant evolution patterns in septic patients.
Th is large observational multicenter study evaluated serial C-reactive protein (CRP) measurements to describe the clinical course of community-acquired sepsis in patients admitted to the ICU. Instead of using a traditional approach for biomarker evaluation (that is, analyzing mean diff erences of absolute values), the authors performed a complex analysis of serial measurements of CRP within 5 days of ICU admission. As early as day 3, a clinical response pattern was identifi ed as a function of CRP variation and was assessed as the ratio between CRP value on each day and the baseline CRP. Th is approach of dynamic evaluation using the CRP ratio was used in diff erent studies involving patients with ventilator-associated pneumonia (VAP) to assess an association between CRP variation and appropriateness of antibiotic therapy [2, 3] . Although CRP is frequently criticized because of its relative unspecifi c increases occurring as a result of several non-infectious infl am matory stimuli, CRP values usually present a sharp decrease after the withdrawal of the infl ammatory injury [4] . Th erefore, when the patient is his or her own control (that is, a relative variation in the same patient is considered a marker for clinical response), we may control for the potential diff erences secondary to diff erent baseline infl ammation response level and assess the variation occurring according to the actual resolution of infectious stimulus.
In the original study evaluating clinical response assessment with the CRP patterns in VAP, Póvoa and colleagues [2] classifi ed patients as having a fast response, a slow response, or no response. In the present study, the authors used a large multicenter prospective cohort to validate the same concept in community-acquired sepsis and objectively defi ned the response patterns as a function of CRP ratio after 5 days of antibiotic therapy. Th is classifi cation was associated with clinical outcomes such as ICU mortality and resolution of organ dysfunction as assessed by the Sequential Organ Failure Assessment (SOFA) score. Additionally, the in-hospital mortality was signifi cantly associated with the individual pattern of response.
Th e main biologic explanations for these fi ndings are related to the fact that CRP is a prototypical marker of acute-phase response which is correlated with bacterial burden [5] . Lisboa and colleagues [3] demonstrated that a CRP level decrease correlates with the decreases found in bacterial load in respiratory samples in patients with VAP. Th erefore, it has been proposed that CRP could be used in critically ill patients as a surrogate of both clinical response to antibiotics and reduction in bacterial load.
Abstract
Severe sepsis is a major challenge for clinicians caring for acutely ill patients. For many years, several biomarkers have been tested and proposed to improve the ability not only to diagnose but also to anticipate clinical response to antibiotics. Despite the availability of many sophisticated and novel biomarkers, current evidence demonstrates that C-reactive protein (CRP), a well-known and relatively inexpensive biomarker, is useful in the clinical setting. The sequential evaluation of plasma CRP concentrations in patients with severe sepsis and the interpretation of its patterns may allow assessments of individual prognosis and response to treatment.
Although CRP has been around for a long time, the enthusiasm for its clinical use in sepsis has waned in the last decade. Th is may be ascribed to the fact that baseline CRP concentrations lack specifi city in terms of the etiologic distinction between bacterial and non-infectious infl ammatory insults and also the limited role in outcome prediction. However, CRP has several other useful characteristics that are not fully acknowledged but that make this biomarker more appealing to use in the clinical setting, especially for critically ill patients. Recent studies have demonstrated that the time course of CRP seems to be relatively unaff ected by the use of systemic cortico steroids [6] . Additionally, even when signifi cant immuno supression is present (such as in critically ill cancer patients with neutropenic sepsis), CRP concentrations are largely unaff ected [7] . Th e only subset of patients in whom CRP response seems to be blunted consists of patients with severe hepatic dysfunction [8] .
Other interesting biologic features for its use in severely ill patients, as opposed to the use of procalcitonin, seem to be related to the fact that CRP is not infl uenced by renal dysfunction and does not express a fatigue phenomena, even in the case of patients with recurrent infections, and several other limitations are also associated with the use of this more 'novel' biomarker [9] [10] [11] [12] . Th is is at least partially explained by the fact that its CRP synthesis will occur after systemic infl ammatory stimulus. Interestingly, CRP does not present a major noise-to-signal ratio issue [10] . Accordingly, resolution of infl ammation will lead to a cessation or decreased rate of synthesis, resulting in a fast decline in plasma concentrations. Recently, a randomized clinical trial evaluating a procalcitonin-guided intervention to increase early appropriate antibiotics failed to improve survival in septic patients admitted to the ICU and pointed to possible fl aws in the immediate use of this biomarker in the clinical setting [13] .
Given all of these facts, why is CRP not routinely employed as a marker of clinical resolution? What are the fl aws and potential concerns impeding its widespread clinical implementation? First of all, until the study by Póvoa and colleagues [1] , most published data were from single-center studies involving a small to moderate number of patients. In addition, there are no studies evaluating CRP-guided antimicrobial therapy in patients with severe sepsis. In order to implement theragnostics [14] as a way to improve the care of patients with severe sepsis, studies [15] are now being conducted and others to be performed with this purpose are expected to shed more light on these most relevant questions.
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